Introduction
Hysterectomy is a common gynaecological operation. It is usually performed through laparotomy under general anaesthesia as an in-hospital procedure with duration of hospitalisation between 2-11 days (1) . Medical factors such as postoperative pain, nausea and paralytic ileus may affect the length of the hospital stay. In addition, time to discharge may vary because of different medical and local traditions, as well as geographic and social differences. The concept of "fast track surgery" has developed with the aim of reducing recovery times reflected in reduced hospitalisation (2) . The fast track concept comprises providing the patient with preoperative education concerning pre-, per-and postoperative care, optimizing anaesthesia, and management of pain and nausea including a minimal use of opioids, early postoperative mobilization and enteral nutrition with intravenous fluid restriction perioperatively (3) (4) (5) .
Optimizing anaesthesia and pain management in order to reduce the surgical stress response facilitates post operative recovery (2) . The use of peroperative regional anaesthesia during elective surgery, with or without concomitant general anaesthesia, has been shown to reduce discomfort and the need for opioids postoperatively (6, 7) . Intrathecally applied opioids in patients undergoing urologic, orthopaedic, haemorrhoid, gynaecologic, or obstetric surgery with spinal anaesthesia can further optimize postoperative pain management (8, 9) .
There are today no published randomised prospective studies with the focus on hospitalisation after gynaecological surgery in a fast track setting.
The aim of this prospective, randomised multicentre study was to determine whether the duration of hospital stay after benign abdominal hysterectomy in a fast track setting differed between those carried out under general anaesthesia and those performed under spinal anaesthesia with intrathecal morphine.
Material and Methods
An open, prospective, randomised, controlled multicentre study comparing two different anaesthetic techniques in fast track surgery of women undergoing abdominal hysterectomy for benign gynaecological diseases was undertaken. Ethical approval was obtained from the Regional Ethical Board at Linköping University. The departments of Obstetrics and Gynaecology at five hospitals in the southeast Health Region of Sweden participated in the study.
Patients
Women who were admitted to the participating units for benign hysterectomy between March 2007 and June 2009 were asked to participate. Medical inclusion criteria were women between 18 and 60 years of age, who had been admitted for abdominal subtotal or total hysterectomy due to benign gynaecological disorders. At least one ovary was to be preserved at the operation. The women had to speak Swedish fluently and understand it equally well.
Exclusion criteria were American Society of Anesthesiologists (ASA) score ≥ 3, former or planned concomitant bilateral oophorectomy, postmenopausal women without hormone therapy (HT), gynaecological malignancy (cervical dysplasia not included), morphine allergy, physically disabled, severe psychiatric or mental disorder and any condition, which would exclude the women from conducting regional anaesthesia in the standardized manner of the study. After having given oral and written informed consent the included patients were randomised to receive either general anaesthesia or spinal anaesthesia including intrathecal morphine.
Randomisation the two modes of anaesthesia for each of the five participating centres. The participating centres were assigned slightly different numbers of blocks corresponding to the expected number of eligible patients at the hospital. The allocated mode of anaesthesia, written on a label, was sealed in opaque consecutively numbered envelopes. At each centre the envelopes were opened in consecutive number order of patient inclusion in the study. The flow chart of the study population is shown in Figure 1 . One-hundred and eighty women were randomised and 162 completed the study.
Premedication
One hour before surgery the patient received 2 g oral paracetamol. No pre-medication sedatives were given. The patient was allowed to drink clear fluids until two hours before surgery. Antibiotic-and antithrombotic prophylaxes were administered according to department routine.
General anaesthesia (GA)
General anaesthesia was induced with propofol and fentanyl. Tracheal intubation was facilitated by rocuronium. The anaesthesia was maintained with a continuous i.v. infusion of propofol and oxygen in air. Rocuronium and fentanyl were repeated during anaesthesia according to the attending anaesthetist. Twenty minutes before ending the operation 5 mg morphine was given intravenously. All patients had orogastric tubes during surgery.
Spinal anaesthesia (SA)
Spinal anaesthesia was administered with a 25-gauge needle preferably in the L3/L4 or L2/L3 intervertebral space. The anaesthetic consisted of 20 mg hyperbaric bupivacaine (5 mg/ml) and 0.2 mg morphine (0.4 mg/ml). Fifteen minutes after administration of anaesthesia the level of the neural blockade was determined with a cold test and registered. Sedation was applied throughout the operation with a continuous i.v. infusion of propofol. If the spinal anaesthesia was insufficient the patient received GA according to the protocol described above.
Surgery
The decisions about mode of abdominal hysterectomy and skin incision were made prior to randomisation. The surgical technique used at the hysterectomy was left to the surgeon"s discretion. It was permissible for the surgeon to plicate the sacrouterine and cardinal ligaments, but not to anchor the round ligaments to the vaginal cuff or the cervical stump; peritonealisation was not to be carried out. The surgeon injected 40 ml of bupivacaine (2.5mg/ml) subcutaneously and pre-fascially in the abdominal wall wound before ending the surgery. A transurethral urinary bladder catheter was inserted preoperatively and left until the next morning.
Perioperative parenteral fluid infusions
A restricted and similar regimen of intravenous fluids perioperatively was used in both groups. At the start of anaesthesia 5 ml/kg of lactated Ringer´s solution was administered. A continuous infusion of fenylephrine (40g/ml) was used if the mean arterial blood pressure decreased > 30% from the baseline. Parenteral fluids composed of lactated Ringer´s solution and glucose 2.5 % were used and the target for the total amount was set at 25 ml/kg and day, provided no complications had occurred perioperatively. Parenteral infusion was terminated on the morning of the day after surgery if the postoperative surveillance was uneventful.
Otherwise parenteral infusion was continued on medical indications.
Postoperative care
At the conclusion of the operation the patient was transferred to the post anaesthesia care unit (PACU) for postoperative monitoring of hemodynamic and respiratory stability, degree of sedation, pain, nausea and pruritus. The monitoring was similar after the two modes of anaesthesia. The patient was discharged from PACU to the gynaecological ward when vital signs were stable and the patient awake. The monitoring was continued in the gynaecological ward. Provided that measures were within clinically normal limits, they were registered once every hour during twelve hours, then once every third hour until 24 hours after commencing surgery. The patient was instructed to drink and eat as soon as possible after surgery.
Mobilisation was initiated in the PACU and actively encouraged early in the gynaecological ward. The criteria for discharge of the patient were standardized; the patient was mobilized, tolerated normal diet, had sufficient pain relief with oral analgesics (VAS ≤ 4), had voided spontaneously with less than 150 ml residual urine (measured by a portable bladder ultrasound scan) and showed no signs of mechanical bowel obstruction. If the patient had insufficient bladder emptying at discharge the patient received a transurethral bladder catheter for another couple of days. The catheter was then removed in the out-patient clinic and the residual urine volume was subsequently controlled by means of a portable bladder ultrasound scan. The time of discharge was registered.
Time of first pass of gas and first bowel movement were registered during the hospital stay. At discharge the patient was requested to complete a diary once a day for 35 days postoperatively. The patient was instructed to record experience with pain and nausea, recovery of bowel function, time of the first pass of gas and the first bowel movement in case these had not occurred during the hospital stay. 
Sample size calculation
With an α = 0.05 and 1 -β = 0.90 the sample size was estimated to be 180 women including a drop out of 10% given that the stay in hospital after benign abdominal hysterectomy in GA before commencing the study was 3.7 ± 2.0 days (mean ± 1 standard deviation) and based on the assumption that the duration of stay in hospital after hysterectomy would be reduced by one day after SA compared with GA.
Results
Eighty of the women randomised to GA and 82 of those randomised to SA completed the study and comprise the study population. The demographic and descriptive data of the study groups are presented in Table 1 . No statistically significant differences were observed between the groups in any of these data.
In eight women (9.8%) the SA gave insufficient analgesia and the women received GA according to the study protocol. In the GA group the general anaesthesia given according to the study protocol could not maintain sufficient depth of anaesthesia in five women (6. The per-and postoperative use of analgesics is shown in Table 3 . The consumption of opioids on day 0 and opioids and non-opioid analgesics on day 1 was significantly lower in the SA group than in the GA group. After day 2 the consumption of opioids was very low in both groups. The data are not shown for day 4 and 5. These results also held true when analyzing per-protocol except that consumption of non-opioid analgesics on day 1 did not differ between the two groups.
The proportions of women who used the acupressure wrist bands in the two groups and the use of rescue antiemetics did not differ significantly between the groups during the hospital stay (Table 4) The volume of i.v. crystalloids and colloid expanders (hydroxyethyl starch) given 6000 ml) and 0 ml (0 -1500 ml) in GA versus 1775 ml (1000 -4300 ml) and 0 ml (0 -1000 ml) in SA, respectively).
The number of complications during hospital stay was low in both groups (Table 5) .
None of the patients were readmitted to PACU and no untoward cardio vascular or respiratory adverse effects or other unexpected complications associated with the anaesthetic drugs were observed in the gynaecological wards during the hospital stay. Two complications were categorized as severe (life-threatening), a heavy peroperative bleeding (3000 ml) deriving from a laceration of the uterine artery from the internal iliac artery, and a pulmonary arterial embolism diagnosed on day 1. Both complications were treated according to clinical practice and the patients recovered uneventfully and were discharged on day 4 and 6, respectively. The median time to removal of transurethral catheters was 22 hours after insertion in both groups and two women in each group were discharged with the catheter in place due to urinary retention or prolonged catheterization because of bladder injury.
Discussion
This study showed that by using a fast track model it was possible to achieve a median duration of stay in hospital after abdominal hysterectomy for benign conditions of less than 50
hours. The length of stay did not differ significantly whether spinal anaesthesia including morphine intrathecally or general anaesthesia was used. The amount of opioid analgesics used postoperatively was significantly lower after spinal anaesthesia. This had a positive impact on the speed of recovery of bowel function. The negative effects of the spinal anaesthesia with morphine intrathecally compared with GA were higher prevalence of pruritus and postoperative vomiting.
The study was randomised and performed in a multicentre setting which strengthens the possibility of generalization of the results. Systematic information about all women admitted to the participating hospitals for benign hysterectomy during the study period has been obtained. More than 38% of the women who were eligible for the study participated. This is a significantly higher proportion than the 5.5-18% reported in other randomised studies of abdominal hysterectomy (10-13). We failed to demonstrate any difference in hospital stay related to the two modes of anaesthesia, but it is striking that rapid post-operative discharge is achievable by adopting the fast track recovery ethos. In addition, it is possible that the short duration of hospitalisation post-surgery reflects the clinical trial setting and an information bias effect. All women were carefully informed preoperatively about the discharge criteria and were actively encouraged by the staff and the research nurses to achieve early mobilisation postoperatively. All staff members were well informed about the fast track concept and that discharge was possible when the criteria were met. Compared with the results in published randomised studies concerning abdominal hysterectomy this study reports a considerably shorter duration of hospital stay than do any of these studies (1, 11, (13) (14) (15) . However, in most of these studies the criteria to define duration of hospital stay was not clear. In our study the duration of hospital stay was measured as the time from start of anaesthesia to the time of discharge from hospital.
We consider this to be a useful and generalisable method for calculation of hospital stay in surgery since it eliminates preoperative practices that are often not standardized.
The consumption of opioids was significantly lower in the SA group during the first two days postoperatively, indicating a sustained postoperative analgesic effect of the intrathecal morphine. This is in accordance with the results presented by Massicotte et al (16) . Due to lower requirement of opioids by the women in the SA group, they had a faster recovery of bowel function. However, this did not affect the need for treatment of nausea nor did it affect the duration of hospital stay. These results seem to be in accordance with those of Hansen et al. who investigated oral osmotic laxatives as a means of hastening the bowel recovery after abdominal hysterectomy (17) .
Since the risks of postoperative nausea and vomiting, according to the Cochrane Review by Lee et al (18) , are reported to be similar after acupoint P6 stimulation and antiemetic drugs we selected to use the acupressure wrist bands as the preventive measure in order to avoid undesired side effects of antiemetic drugs, which potentially could influence the duration of hospitalisation (19) . Both groups also received propofol either for induction and maintenance of the general anaesthesia or as sedation in association with spinal anaesthesia. Propofol possesses direct antiemetic effects (20) . The need for rescue antiemetics did not differ between the groups, irrespective of the amount of consumed opioids in the present study.
Significantly more women vomited postoperatively in the group who received SA solely even though there was no significant difference in overall use of rescue antiemetics between the groups. It is a clinical observation that vomiting is not always preceded or accompanied by nausea. Such vomiting might be triggered by the gastric paralysis after intra abdominal surgery. Only the women who had general anaesthesia received an orogastric tube and gastric emptying during the hysterectomy. This might contribute to explaining why the prevalence of women who vomited was higher in the group that had SA and did not need conversion to GA.
Pruritus is a known and common adverse effect of intrathecal morphine occurring in about 37% (21) . In our study 38% in the SA group received antipruretics which was significantly higher than the 2.5% in the GA group. This significant difference in use of antipruretics was only seen on the day of surgery.
The advantages with the SA compared with GA in a fast track hysterectomy model were that significantly less opioids were needed postoperatively and consequently there was faster recovery of the gastrointestinal function. However, the clinical significance of this may be limited given that the median reduction in time to pass flatus and first bowel movement was just two and seven hours respectively in favour of SA. Despite these advantages no difference was found in hospital stay between the modes of anaesthesia. This may reflect the disadvantages of SA, namely increased risks of vomiting and pruritus needing treatment.
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